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Antiphospholipid and Antinuclear Antibodies in Children
with Idiopathic Epilepsy: A 2-Year Prospective Study
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Lambros Fotis® Background and Purpose The high prevalence of antiphospholipid antibodies (aPL) and

antinuclear antibodies (ANA) in patients with epilepsy may be associated with either the dis-

Argirios Dinopoulos® ease itself or the antiepileptic treatment. The purpose of this prospective study was to deter-
Harris Alexopoulos” mine the prevalence of aPL and ANA in children with idiopathic epilepsy before and during
Aikaterini Vasileiou Theofilopoulou® treatment with antiepileptic drugs.

Athanasios George Tzioufas” Methods aPL, including both anticardiolipin and anti-p2-glycoprotein I antibodies, and
Sotiria Mastroyianni® ANA statuses were determined in 40 healthy children, 30 children treated with sodium val-

proate (VPA) monotherapy, and 20 children treated with carbamazepine (CBZ) monothera-
py before and at 6, 12, and 24 months after treatment initiation.

_ o Results Fifteen children (50%) in the VPA-treated group and 7 (35%) in the CBZ-treated
Third Department of Pediatrics, group showed positivity for aPL before treatment initiation, compared with only 4 of the 40
National and Kapodistrian University controls. Nine children (30%) in the VPA-treated group and 4 (20%) in the CBZ-treated

of Athens, “Attikon” Hospital, . L q
Athens. Greece group showed positivity for ANA before treatment initiation, compared with only 2 of the 40

Maria Karalexi®
Anastasia Garoufi°

®Department of Pathophysiology, controls. The subgroup analysis found nonsignificant associations at the different time points
Faculty of Medicine, National and regarding the positivity of all of the autoantibodies. Only patients treated with VPA had a
Kapodistrian University of Athens, significantly decreased risk of aPL positivity after 6 months of treatment.

Athens, Greece ; . . .. . ol 8.5 . .
“Second Department of Pediatrics Conclusions The increased prevalence of autoantibodies in children with idiopathic epilepsy

National and Kapodistrian University is strongly associated with the disease itself.
of Athens, “P&A Kyriakou” Children’s

! Key Words antibodies, anticardiolipin, antinuclear antibodies, beta 2-Glycoprotein I,
Hospital, Athens, Greece

children, epilepsy.

INTRODUCTION

Antiphospholipid antibodies (aPL) comprise a large heterogeneous group of immuno-
globulins directed against negatively charged phospholipids of the cell cytoplasmic mem-
brane, including endothelial cells, platelets, and plasma proteins that bind negatively
charged phospholipids." Antinuclear antibodies (ANA) are also a heterogeneous group of
autoantibodies directed against various nuclear antigens.” It has been observed that chil-
dren and adults with epilepsy have increased numbers of aPL and ANA, which implicates
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performed over a period of up to 2 years.

METHODS

The study was approved by the Institutional Review Board of
“Attikon” University Hospital (IRB No. 6358/2009). Informed
written consent was obtained from the families of all partici-
pants. Patients diagnosed with new-onset idiopathic epilepsy
between January 2010 and December 2016 were included in
the study. Epilepsy was classified according to the Interna-
tional League Against Epilepsy 1989 criteria, and patients di-
agnosed with idiopathic generalized and focal epilepsy were
included. Idiopathic epilepsy was diagnosed based on clinical
and EEG characteristics. None of the patients had an under-
lying cause. All patients underwent brain MRI except from
those diagnosed with any of the following epileptic syn-
dromes: childhood absence, juvenile myoclonic, or epilepsy
with centrotemporal spikes. Patients receiving chronic treat-
ment for other medical conditions or diagnosed with diseas-
es associated with aPL positivity (thromboembolic episodes,
rheumatologic diseases, or recent infections) were excluded
from the study.

Patients were divided into 2 groups: 30 children [15 fe-
males; age 9.01+3.6 years (mean®SD), age range 4-14 years]
with tonic-clonic seizure episodes and absence seizure epi-
sodes who were prescribed sodium valproate (VPA) (Group
A), and 20 children (8 females; age 9.213.2 years, age range
4-14 years) with focal seizures who were prescribed carba-
mazepine (CBZ) (Group B). The children were prospec-
tively followed up for 24 months, with serum obtained be-
fore and at 6, 12, and 24 months after treatment initiation.
Additionally, 40 control healthy children (19 females; age
8.9£3.0 years, age range 3.5-14 years) who were free of
chronic diseases that might affect the autoantibody status
were randomly selected among those who presented to the
outpatient department for routine pediatric care and were
age matched to the cases. Serum was also obtained from
the controls.

In-house ELISAs were used to determine the concentra-
tions of circulating anticardiolipin antibodies (ACL) im-
munoglobulin G (IgG) and IgM and B2-glycoprotein I ($2-
GPI) IgG antibodies (anti-p2-GPI IgG). Normal values
were determined by measuring healthy serum samples,
whose concentrations were normalized to 0-100%. Any
test serum samples with concentrations exceeding this
range were considered positive. Briefly, cardiolipin or B2-
GPI was coated onto ELISA plates, and after blocking with
10% bovine serum or Tween/gelatin in phosphate buffered
saline, respectively, diluted serum (1:50) was added. Then,
an alkaline-phosphatase-conjugated secondary antibody
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(anti-IgG or anti-IgM) was added at 1:2,000 dilution (Jack-
son Immunoresearch; West Grove, PA, USA). The reaction
was visualized with the substrate, with the intensity mea-
sured at 410 nm. All values were expressed as percentages
relative to reference negative samples. ANA were assessed
by indirect immunofluorescence using a commercially
available ANA kit (INOVA; Inova Diagnostics, San Diego,
CA, USA). The VPA and CBZ levels were also measured in
each sample.

Fisher’s exact test was used to assess differences between
the two groups of patients and the age-matched healthy
controls regarding aPL and ANA positivity. In addition,
crude odds ratios (ORs) and 95% ClIs were calculated in or-
der to explore the potential association of the different time
periods [before treatment (reference category) and 6, 12,
and 24 months after treatment initiation] with the risk of
autoantibody positivity in Groups A and B separately. The
proportions of patients with autoantibody positivity before
treatment were also compared among the two study groups.
A p-value of <0.05 was considered statistically significant.
Data were analyzed using the SPSS (version 23.0, IBM
Corp., Armonk, NY, USA).

RESULTS

Twenty-two children treated with VPA were diagnosed with
generalized tonic—clonic seizures, and eight had absence
seizures (Group A). Twenty children had focal seizures and
were prescribed CBZ (Group B). Three patients (one in
Group A and two in Group B) presented with one seizure
episode during the first few months (at 2, 3, and 5 months of
treatment), and their dose of antiepileptic medication had to
be increased. All of the other patients in both groups re-
mained seizure free throughout the study period.

We detected significant differences between patients and
controls at the diagnosis and before treatment initiation,
since 22 (44%) patients were positive for aPL (either ACL
or anti-f2-GPI IgG) compared to 4 (10%) healthy controls
(p=0.019). Similarly, there were 13 (26%) patients positive
for ANA (>1:160) compared to 2 (5%) positive cases in the
healthy control group (p=0.05) (Fig. 1).

The comparison of the two groups of patients with epilep-
sy (Groups A and B) before treatment initiation yielded
nonsignificant associations regarding the positive titers of
aPL (p=0.39), ACL IgG (p=0.64), ACL IgM (p=0.59), anti-
B2-GPI IgG (p=0.49), and ANA (p=0.32). In the analysis of
each group of patients before treatment initiation (reference
category) and 6, 12, and 24 months after treatment initia-
tion, nonsignificant associations were also found at the dif-
ferent time points regarding positivity for all of the autoanti-
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Fig. 1. Positivity for aPL (including both ACL and anti-p2-GPI) and
ANA among patients treated with sodium VPA (Group A) and CBZ
(Group B) before treatment initiation, as well as in age-matched
healthy controls. Fisher's exact test was used to compare groups
(Groups A and B vs. controls). ACL: anticardiolipin antibodies, ANA:
antinuclear antibodies, anti-B2-GPI: anti-B2-glycoprotein | antibod-
ies, aPL: antiphospholipid antibodies, CBZ: carbamazepine, VPA: val-
proate.

bodies (Table 1). The only exception was found in Group A
(patients treated with VPA), in which the risk of aPL posi-
tivity was significantly lower after 6 months of treatment
compared to the pretreatment period (OR=0.30, 95%
CI=0.10-0.92). Trends in the autoantibody positivity among
patients treated with VPA (Group A) and CBZ (Group B)
before and at 6, 12, and 24 months after treatment initiation
are shown in Fig. 2.

CBZ and VPA were prescribed at therapeutic dosages of
16-20 and 17-38 mg/kg/day, respectively. Serum CBZ con-
centrations remained within the therapeutic range (5-10
mg/L) during the study period (6.05+1.44, 6.3+2.12, and
7.221+1.48 mg/L at 6, 12, and 24 months after treatment ini-
tiation, respectively), as did the VPA concentrations (thera-
peutic range=50-100 mg/L): 68.14+15.92, 69.15+16.90,
and 71.74%13.88 mg/L, respectively.

DISCUSSION

Several previous clinical studies have found an associa-
tion between epilepsy and immune dysregulation, with epi-
lepsy being more common in patients with autoimmune
disorders such as systemic lupus erythematosus or celiac
disease.>® The current prospective study found that chil-
dren with idiopathic epilepsy had increased levels of ANA
(26%) and aPL (44%) compared to healthy controls (5%
and 10%, respectively).

This long-term (2-year) prospective study showed that the
use of VPA or CBZ in children with well-controlled idio-
pathic epilepsy does not induce further aPL or ANA forma-
tion. Antibody titers were not influenced from baseline to 12
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Table 1. Crude OR and 95% Cls of the positive autoantibodies before and after treatment initiation among the studied groups of patients (A and B)

Patients with positive autoantibodies

ANA

Anti-B2-GPI IgG

n (%)

ACL IgM

ACL IgG

aPL (ACL or anti-p2-GPI)
n (%)

Group A: sodium valproate (n

Follow-up

n (%) OR 95% Cls

95% Cls

OR

95% Cls n (%) OR 95% Cls

OR

n (%)

95% Cls

OR

=30)

Baseline
0.47 0.14-1.61

9(30)
5(17)
6 (20)
9(30)

Baseline

8 (24)
5(17)
7 (23)
7 (23)

Baseline

4(13)

0(0)

Baseline

3 (10)
2(7)
2(7)

Baseline

15 (50)

Before treatment

0.16-1.93

0.55
0.

0.10-4.15

0.64
0.64
1.00

0.10-0.92*
0.21-1.62

0.30*
0.58

0.76

7 (23)
11 (36)

13 (43)

6m

0.58 0.18-1.91

0.26-2.70

84

0.46 0.08-2.75

2(7)

0.10-4.15

12m

24 m
Group B: carbamazepine (n

1.00 0.33-3.02

0.26-2.70

0.84

0.15-3.54

0.72

3(10)

0.19-5.40

3(10)

0.28-2.11

20)
7 (35)
5 (25)
9 (45)
8 (40)

*Statistically significant associations.

Baseline
0.30 0.03-3.15
0.30 0.03-3.15
0.30 0.03-3.15

3(15)
1(5)
1(5)
1(5)

Baseline

3(15)
3(15)
4(20)
4(20)

Baseline

3(15)
2 (10)
4(20)
4(20)

Baseline

1(5)
0(0)
1(5)

0(0)

Baseline

Before treatment

0.18-5.67
0.27-7.34
0.27-7.34

1.00
1.42
1.42

0.09-4.24

0.63

0.16-2.43
0.43-5.43

62
52
24

0.

6m

0.27-7.34
0.27-7.34

1.42
1.42

0.06-17.18

1.00

1.

12m

0.34-4.46

1.

24 m

ACL: anticardiolipin antibodies, ANA: antinuclear antibodies, anti-p2-GPI: anti-B2-glycoprotein | antibodies, aPL: antiphospholipid antibodies, Cl: confidence interval, Ig: immunoglobulin, m: months, OR:

odds ratios.
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Fig. 2. Trends of positivity for aPL, ACL IgG and IgM, anti-p2-GPI
lgG, and ANA among patients treated with VVPA (A) and CBZ (B) be-
fore and at 6, 12, and 24 months after treatment initiation. ACL: an-
ticardiolipin antibodies, ANA: antinuclear antibodies, anti-B2-GPI:
anti-B2-glycoprotein | antibodies, aPL: antiphospholipid antibodies,
CBZ: carbamazepine, Ig: immunoglobulin, OR: odds ratios, VPA: val-
proate.

and 24 months later in either group. Those results are consis-
tent with other cross-sectional studies also not showing a dif-
ference,” despite it being possible that medications, includ-
ing antiepileptics, induce autoantibody production.* Only
the VPA-treated group presented a significantly decreased
risk of aPL positivity at 6 months of treatment compared to
the pretreatment period. This decrease may be associated
with a short-term effect of VPA or with a short-term down-
regulation of these autoantibodies after the onset of epilepsy.

aPL positivity has been reported in 19-26% of adults”'*"!
and in 13-44% of children with epilepsy,”'>" although this
is suggested to simply be an epiphenomenon. The underly-
ing mechanism remains to be elucidated, and could result
from ischemic damage to the brain, the binding of the au-
toantibodies to brain tissue, or the effect of neurosynapse
depolarization, as has been shown in both human and ani-
mal models."

It is particularly interesting that we found no significant
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changes in the prevalence of aPL or ANA between before
and during long-term treatment (after 12 and 24 months)
with VPA and CBZ in children with idiopathic epilepsy. The
presence of aPL has been associated with recent and refrac-
tory seizure episodes."” In contrast, despite the presence of
well-controlled epilepsy in our study, the prevalence of au-
toantibodies did not change significantly during a 24-month
follow-up period. This is the first study to show increased ti-
ters of aPL and ANA (compared to healthy controls) at the
time of newly diagnosed idiopathic epilepsy, but with no
change in these autoantibodies during a 24-month follow-
up, despite excellent control of the seizures. Further studies
are therefore needed to clarify whether this finding repre-
sents an antiepileptic drug controlling seizure-related im-
mune activation or suggests the involvement of these anti-
bodies mainly in the onset rather than in the progression or
prognosis of epilepsy.

One weakness of this study is the lack of a population
with refractory epilepsy, which would have allowed the as-
sessment of the evolution of aPL and ANA titers during
treatment. Another limitation is the small number of chil-
dren investigated in the VPA- and CBZ-treated groups.
However, the strengths of the present study are its prospec-
tive design lasting for 24 months, the well-controlled dis-
ease status, and the homogeneity of the included groups.

In conclusion, this prospective study has demonstrated
that children with well-controlled idiopathic epilepsy have
persistently increased titers of aPL and ANA, and that the
administration of CBZ and VPA does not induce further
antibody production. These observations increase the like-
lihood that immune mechanisms are involved in the patho-
genesis of epilepsy, although further studies in children are
needed to elucidate the roles of aPL and ANA in the patho-
genesis, clinical manifestations, and prognosis of epilepsy.
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